This experiment was carried out during 2008 and 2009 seasons on Keitte mango trees grown in sandy soil under drip irrigation system in National Research Centre farm at El-Nobaria district, ElBehiera Governorate, Egypt. Experiment studied the effect of spraying trees with algae extract at ( 0.5, 1 and 2%) + yeast extract at (0.05, 0.1 and 0.2%) at full bloom stage on fruit set, fruit drop, fruit retention, tree yield, fruit quality and leaf mineral content. Results showed that spraying Keitte mango trees once at full bloom with algae at 2% combined with yeast at 0.2% was very effective in improving fruit set, fruit retention, yield as number of fruits or weight (kg) / tree and increased fruit length (cm), fruit width (cm), fruit weight (g), pulp/fruit percentage and enhanced total soluble solids (T.S.S.). Moreover, it reduced fruit drop and weight of peel and seed (g) comparing with the control. This treatment improved nitrogen, potassium and boron contents in the leaves. On the other hand, all treatments had no effect on leaf phosphorus percentage.
INTRODUCTION
Mango is one of the important fruit in the tropics and subtropics. In Egypt, mango is considered the most popular fruit and occupies the third place in acreage after citrus and grapes. The area of mango orchards reached 135682 feddan, producing about 418791 tons of fruits annually (Ministry of Agric., Statistics, 2009) . It is well know that many problems face and affect mango productivity, i.e. poor fruit set and high fruit drop percentage at different fruit growth stages especially in the new reclaimed lands. Such trees grow under sandy soil conditions are poorly yielded with low fruit quality due to lacking their mineral constituent. Algae and active bread yeast extract have a positive effect on fruit setting, yield and fruit quality (Jaswant et al., 1994 and Hegab et al., 2005) . Algae extract as a new bio fertilizer containing N, P, K, Ca, Mg, and S as well as Zn, Fe, Mn, Cu, Mo, and Co, some growth regulators, polyamines and vitamins applied to improve nutritional status, vegetative growth, yield and fruit quality in different orchard as well as vineyards (Abd El-Migeed et al, 2004; Eman, Abd El-Moniem & Abd-Allah, 2008 and Spinelli et al., 2009) . Fornes et al.(2002) reported that seaweed extract increased the yield of Clementine mandarin by 11% , while Chouliaras et al. (2009) recommended the combination of NH 4 NO 3 + borax + SWE in order to increase tree productivity and improve their nutrition status and various olive oil quality parameters. Kulk (1995) and Adam (1999) reported the growth promotion in response to application of nitrogen fixer cyanobacterium (Nostoc muscorn) could be attributed to the nitrogenase as well as nitrate reductase activities of algae associated with the surface of plants, or the amino acids and peptides produced in algal filtrate and / or other compounds that stimulated growth of crop plants. The possibility of using the active bread yeast for improving growth and productivity of fruit crops was mentioned by Suriabananont (1992) and Stino et al. (2009) . However, the various positive effects of applying active bread yeast as a newly used bio-fertilizer were attributed to its own component from different nutrients, higher percentage of proteins, massive amount of vitamin B and the natural plant growth hormone namely cytokinins. In addition, application of active bread yeast was very effective in releasing CO 2 , which reflected on improving net photosynthesis (Ferguson et al., 1987; Idso et al., 1995 and Hashem et al., 2008) .
Nowadays, Breed yeast (Saccharomyces cervisiae) as a natural bio-stimulant appeared to induce an astonished influence on growth and yield of many crops, since it has various basic function, i.e. CO 2 production as well as formation of alcohol, acids and esters (Magoffin and Hoseney, 1974 and MartinezAnoya et al., 1990) . Spraying Valencia orange trees with active bread yeast either once on March or August or twice at both dates was favorable in improving growth, fruit set, number of fruits and yield as well as fruit weight and volume (Hegab et al., 2005) . They added that carrying out two sprays of 0.5% active bread yeast gave the best results with regard to yield and fruit quality parameters. Ahmed and Ragab (2002) supported the beneficial effect of yeast on nutritional status of Picual olive trees.
In addition, bio-fertilization is very safe for human, animal and environment to get lower pollution and reduce soil salinity via decrease mineral usage fertilization as well as saving fertilization cost. Therefore, this experiment was carried out to increase fruit set, productivity and improving fruit quality of Keitte mango trees grown under sandy soil conditions at El-Nobaria district, using algae extract spray alone or in combination with active bread yeast extract.
MATERIALS AND METHODS
This study was carried out during two successive seasons (2008 and 2009) on four years old Keitte mango trees grafted onto seedling rootstock and planted at 5 meters apart in sandy soil under drip irrigation system in NRC farm at El-Nobaria district ( El-Behaira Government). The texture of the soil is sandy, the physical and chemical properties of the experimental soil are presented in Table (1). Algae extract formulation: Algae extract (oligo-x) obtained from Agas (Arabian group for agricultural service) company having the following composition: oligosaccharide (3%), algnic acid (5%), phytin (0.003%), ,menthol (0.001%), natural growth regulators (cytokinine, 0.001 ; indol acetic acid, 0.0002% and pepsin, 0.02%)and minerals (potassium oxide, 12% ; phosphorus oxide, 0.5% ; N, 1% ; Zn, 0.3% ; Fe, 0.2% and Mn, 0.1%).
Bread yeast was applied in four rates (0.0, 0.05, 0.1 and 0.2% and sprayed alone or in combination with other treatments at the rate of 5L /tree. The chemical composition of bread yeast are shown in Table ( 2). The selected trees were uniform in vigor as possible. Fertilization program and other agricultural practices were the same for all trees. The complete randomized block design was used for arranged treatments, while each of the following treatment was replicated three times using one tree /plot. So, ten treatments were applied as follows:-1. Control (spraying with water only). 2. Yeast spraying at 0.05% 3. Yeast spraying at 0.1% 4. Yeast spraying at 0.2 % 5. Algae extract spraying at 0.5%. 6. Algae extract spraying at 1% 7. Algae extract spraying at 2% 8. Algae extract spraying at 0.5%+yeast spraying at 0.05% 9. Algae extract spraying at 1%+yeast spraying at 0.1% 10. Algae extract spraying at 2%+yeast spraying at 0.2% All trees were sprayed once at full bloom until the run off point. Triton B at 0.1 % as a wetting agent was used. The following parameters were measured for both seasons: 1. Fruit set / panicle 2. Fruit retention / panicle recorded at mature stage (a week before harvest) in both seasons. 3. Fruit drop % = (fruit set -fruit retention) ÷ fruit set x 100 4. Number of fruits per tree was recorded at harvest time ( first of November) for all treatments in both seasons. 5. The tree yield in (Kg) was recorded. 6. Fruit quality: a sample of 10 ripe fruits of each tree was taken at the harvest time to be used for determining the physical and chemical properties i.e., fruit weight (g), fruit length (cm), fruit width (cm), pulp fruit percentage, peel weight (g), seed weight (g). The total soluble solids percentage (T.S.S.% ) was measured by using a hand refractometer and the acidity % as citric acid content using fresh juice with titration against 0.1 Na OH. The total sugars %, reducing sugars % and pulp content of vitamin C according to A.O.A.C (1985) were determined.
Macro and Micronutrients Analysis:
to analyze macro and micronutrients in mango leaves, a leaf samples were taken of 10 leaves from the mid shoots according to Jones et al. (1991) and dried at 70°, finally it grounded using stainless steel equipments. From each sample 0.2 g was digested using 5 cm 3 from the mixture of sulfuric (H 2 SO 4 ) and perchloric (HClO 4 ) substances (1:1) as described by Peterburgski (1968) . Total nitrogen was determined by micro-Kjeldahl method and phosphorus was determined calorimetrically at wavelength 680 nm using spectrophotometer (Spekol) as well as potassium was determined by using Gallen Kamp flame photometer. Micronutrient boron was measured using atomic absorption spectrophotometer Perkin Elmer model 5000. The previous determinations were done according to Cottenie, et al. (1982) .
Statistical analysis:
The data were subjected to analysis of variance and Duncan's multiple range test was used to differentiate means as described by Duncan (1955) .
RESULTS AND DISCUSSION
Fruit set: Data in Table ( 3) generally showed that spraying algae combined with yeast at 0.2% , 0.1%, 0.05% enhanced fruit set compared algae or yeast alone and untreated trees gave the lowest fruit set in the two studied seasons 6.36, 8.29, respectively.
Data also showed that all treatments significantly increased fruit set number/ panicle compared with control trees in both seasons. Spraying algae at 2% combined with yeast at 0.2 % in the first and second seasons gave the highest values of fruit set 11.18 and 15.49, respectively. While, spraying of algae at 1% + yeast at 0.1% and algae at 0.5% + yeast at 0.05% followed the above treatment in descending order, as the fruit set number/panicle were 11.07 and 10.89 in the first season and were 15.35 and 15.24 in the second season, respectively. Table ( 3) showed that fruit drop percentage was significantly affected by different treatments in the two seasons. Spraying algae at 2% combined with yeast at 0.2% gave the lowest value of fruit drop. This was true in the two studied seasons. On the other hand, the untreated trees gave the highest fruit drop percentage in the two seasons (84.38, 86.39%), respectively. This finding means that spraying Keitte mango trees with algae at 2% + yeast at 0.2% had a beneficial effect on reducing fruit drop percentage.
Fruit drop percentage:

Fruit retention:
As showing in Table ( 3) the obtained results indicated that control trees exhibited the lowest fruit retention per panicle in the two studied seasons. On the contrary, trees treated with algae at 2% + yeast at 0.2% gave the higher number of fruit retention at mature stage in both seasons (3.72, 4.40), respectively. In addition, foliar application of algae 1.0% + yeast at 0.1% or algae at 0.5% + yeast at 0.05% in the two seasons had also a beneficial effect in this concern as compared with the control or with spraying trees by algae and yeast at different concentrations alone.
From the above results, it could be concluded that the presence of minerals and some growth regulators in algae extract and protein, carbohydrates, vitamins such as thiamine, riboflavin, vit-B 12 , folic acid in yeast spraying solution may have a positive effect on increasing fruit set, fruit retention and decreasing fruit drop. This may be due to the improving effect of such treatments on nutritional status of the trees, which reflected on increasing fruit set and fruit retention. In this respect, Kulk (1995) and Adam (1999) reported that the improvement of fruit set percentage could be explained as a result to increase pollen grains germination. The previous results are agreed with those obtained by Abd El-Wahab (2007) and Osthuyes (1993) who reported that spraying mango trees with algae and yeast extracts increased fruit set, fruit retention and reduced fruit drop. Number of fruits/ tree: From the previous results, it is clear that yield as number of fruits/trees or as weight ( kg/ tree) was increased and reached the maximum by spraying trees with algae extract at 2% + yeast at 0.2%, followed in descending order by spraying algae extract at 1.0% + yeast at 0.1%. The increment in yield either as number of fruits or weight (kg/tree) may explained due to the positive effect of spraying algae or yeast extract alone or in combination on fruit set, fruit retention, average fruit weight (gm) and reducing fruit drop. The obtained results may confirm the previous work done by Fornes et al. (2002) and Abada (2002) who reported that yield of mango and orange were increased by algae and yeast extracts. Table ( 4) cleared that the most treatments significantly increased fruit length (cm), fruit width (cm), fruit weight (gm) and pulp/fruit % than the control in the two seasons. In this respect, highest value for these parameters was recorded from trees sprayed with algae extract at 2% + yeast at 0.2%, followed in descending order by those sprayed with algae extract at 1.0% + yeast at 0.1%. Moreover, both treatments tended to decrease fruit peel and seed weight (g) comparing with the all other treatments including the control. However, the differences in peel weight were significant in both seasons, while the significance in seed weight was only detected in the first season only. gave the higher values in the two seasons, followed in descending order by algae at 1.0% + yeast at 0.1%. Concerning acidity in the fruits, no differences between treatments in the two seasons of the study were noticed. However, acidity percentage ranged between 0.20 and 0.35% in the first season and 0.22 & 0.37% in the second season.
Fruit quality: a)-Physical properties: Results in
Concerning the total, reducing sugars and vitamin C, as shown in Table ( 5) the obtained results indicated that untreated trees exhibited the lowest total, reducing sugars and vitamin C in the two studied seasons. On the contrary, trees treated with algae extract at 2% + yeast at 0.2% gave the higher numbers of total, reducing sugars and vitamin C in both seasons (13.30 -17.30%) or total sugars, (7.63 -12.19%) for reducing sugar and (40.00 -44.00 mg/100g pulp) for vit.C, respectively. In addition, foliar application of algae extract at 1% + yeast at 0.1% or algae extract at 0.5% + yeast at 0.05% in the two seasons had also a beneficial effect in this concern as compared with the control or with trees sprayed by algae extract or yeast alone.
The previous results revealed that spraying algae extract at 2% + yeast at 0.2% or algae extract at 1% + yeast at 0.1% or algae extract at 0.5% + yeast at 0.05% improved physical and chemical properties of Keitte mango fruits comparing with the other treatments. These results are in harmony with those obtained by Gobara et al. (2002) and Spinelli et al. (2009) .
Leaf mineral content: data in table (6) show the effect of spraying algae extract at 0.5%, 1.0% and 2% or in combination with yeast at (0.05%, 0.1% and 0.2%) on N, P, K and B contents in the leaves of Keitte mango trees. In general, nitrogen, phosphorus ,potassium and boron percentages in the leaves of most treatments including the control were within the optimum level in the two seasons (Abd El-Migeed et al, 2004) . a)-Nitrogen: Results in Table ( 6) showed that nitrogen content in the leaves was significantly affected by treatments in both studied seasons.
However, a particular trend in leaf N content was noticed, that spraying algae at 2% + yeast at 0.2% (high concentration) or algae extract at 1% + yeast at 0.1% ( low concentration) tended to increase N% in the leaves compared with those sprayed with algae extract or yeast alone and recorded the higher values of leaf N content (1.17 and 1.27%) in the first and second seasons, respectively. Moreover, results cleared that increasing the concentration of algae extract and yeast extract in spraying solution had a beneficial effect on N content in the leaves, while algae extract at 0.5% and yeast extract at 0.05% significantly decreased N content in the leaves than the optimum level. b)-Phosphorus: Data presented in table (6) showed that there were no significant differences among the treatments on phosphorus percentage in the leaves of mango cv. Keitte in both studied seasons. However, phosphorus content was ranged between 0.061 -0.085 % in the first season and between 0.071 -0.100% in the second one. Phosphorus percent in the leaves was around the optimum level (0.006 -0.18%). Bharagava and Chadha (1988) . c)-Potassium: In Table (6) , results of the leaf K% in the first season, indicated that different spray treatments slightly and insignificantly increased K% in leaves than the control (0.48%). This may be due to the encouragement of K absorption from soil rather than utilization in plant tissues. In the second seasons, it is clear that most treatments significantly raised leaf potassium content than the control. In this respect, spraying trees with algae extract at 2% + yeast at 0.2% gave the highest value of potassium content in the leaves (0.784%) followed in descending order by algae extract at 1% + yeast extract at 0.1% (0.740%). Also results in Table ( 6) cleared that the percentage of algae extract + yeast extract especially at high concentration increased the respective element in the leaves compared with algae extract or yeast extract solely or with the control. From the above mentioned results it could be noticed that spraying algae extract at 2% with yeast extract at 0.2% and algae extract at 1% + yeast at 0.1% improved nitrogen and potassium contents in the leaves. These results are in agreement with those reported by Suriabananont (1992) ; Hegab et al.( 2005) and Stino et al. (2009) . Stino et al. (2009) . It could be concluded that spraying Keitte mango trees grown under sandy soil conditions once at full bloom with (algae extract at 2% + yeast at 0.2%) was the promising treatment, since it improved fruit set, fruit retention, yield as number of fruits or weight (kg) / tree. Also, it increased length, width of fruit, fruit weight, pulp% and total soluble solids %. Moreover, it reduced fruit drop and weight of both peel and seeds of fruits comparing with the control and finally it enhanced nitrogen, potassium content in the leaves.
